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ABSTRACT

Background and Objectives: The growing use of generative artificial
intelligence in education has raised important questions about its effects on
actual learning and metacognitive processes. This study aimed to examine the
effect of using ChatGPT for answering practice questions on learning,
. Judgment of Learning (JOL), judgment bias, and absolute metacognitive
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EXTENDED ABSTRACT

Introduction

Generative artificial intelligence (Al) is rapidly transforming the nature of
learning, practice, and assessment in higher education. Tools such as
ChatGPT can generate coherent explanations and provide immediate answers
to academic questions; however, their growing use has blurred the boundary
between learning through active cognitive effort and obtaining ready-made
responses. This issue is particularly important in practice-question answering,
which traditionally promotes retrieval, identifies knowledge gaps, and guides
subsequent study. When learners delegate the generation of answers to Al,
the cognitive processes underlying retrieval practice may be weakened, even
if the resulting responses appear accurate and well organized.

Beyond actual achievement, using ChatGPT may also influence
metacognitive monitoring—that is, learners' ability to assess how much they
have learned and how well prepared they are for a test. Inaccurate monitoring
can produce false confidence, premature termination of study, and
insufficient preparation. This concern is especially significant among student
teachers, who will later design learning activities, assignments, and
assessments for their own students. Accordingly, the present study examined
the effects of using ChatGPT to answer practice questions on actual learning,
judgment of learning (JOL), judgment bias, and absolute metacognitive
monitoring error among student teachers at Farhangian University.

Research Question(s)

The study addressed the following questions:

» Does using ChatGPT to answer practice questions affect student teachers'
actual learning?

» Does using ChatGPT to answer practice questions affect student teachers'
judgment of learning?

» Does using ChatGPT to answer practice questions affect student teachers'
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judgment bias?

» Does using ChatGPT to answer practice questions affect student teachers'
absolute metacognitive monitoring error?

Literature Review

The theoretical framework of the study integrated retrieval practice theory,
cognitive offloading theory, and models of metacognitive monitoring.
Retrieval practice theory proposes that learning becomes deeper and more
durable when learners actively retrieve information, generate responses, and
reconstruct their knowledge rather than merely observe an available answer
(Wilson & Bauer, 2024). Cognitive offloading theory, in contrast, explains
how individuals transfer part of their mental processing to external tools.
Although offloading can facilitate task completion and reduce cognitive
demands, excessive reliance on external resources may reduce active
processing and weaken learning (Tao et al., 2024).

Metacognitive models further suggest that judgments of learning can be
influenced by superficial cues such as processing fluency, response
coherence, and ease of access to information (Carpenter et al., 2020).
Consequently, fluent and confident-looking Al-generated responses may
create an illusion of competence, leading learners to interpret ease of
processing as evidence of deep learning. Previous research has presented two
competing views of generative Al: it may function as an instructional scaffold
that provides explanations and feedback, or as a cognitive shortcut that
replaces reasoning and reduces productive effort. The effects of Al may
therefore depend less on the technology itself and more on whether learners
critically evaluate, explain, and reconstruct its responses. However,
experimental evidence concerning the cognitive and metacognitive
consequences of ChatGPT use remains limited in the Iranian teacher-
education context.
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Methodology

This applied quantitative study employed a quasi-experimental pretest—
posttest design with a control group. The statistical population consisted of
student teachers enrolled at the Shahid Beheshti Campus of Farhangian
University in Gonbad-e Kavus during the 2025-2026 academic year. Two
intact classes taking the same Educational Psychology course with the same
instructor were selected through convenience sampling. Initially, 52 student
teachers participated, but two cases were excluded because of incomplete
data. The final sample therefore comprised 50 participants, with 25 in the
experimental group and 25 in the control group. Because individual
randomization was not feasible, the two classes were randomly assigned to
the experimental and control conditions at the class level.

The experimental group used the same version of ChatGPT and a
standardized prompt to answer the practice questions. Participants were
permitted a maximum of three consecutive interactions with the system and
were required to rewrite the final answers in their own words. All interactions
were completed during a supervised classroom session. The control group
answered the same questions independently, using only the instructional
content provided. To maintain cognitive comparability, control-group
participants were also required to provide a brief justification for each answer.

The learning instrument was a researcher-developed 12-item multiple-
choice achievement test. Its content validity was evaluated by three specialists
in educational psychology and research methodology. Two equivalent forms
were developed for the pretest and posttest, and the Kuder—Richardson 20
reliability coefficient was .81. Judgment of learning was measured by asking
participants to estimate their expected performance on a scale from 0 to 100.
Judgment bias was calculated by subtracting actual performance, converted
to a percentage, from JOL. Positive scores indicated overestimation. Absolute
metacognitive monitoring error was calculated as the absolute difference
between JOL and actual performance, with higher scores indicating lower
monitoring accuracy.
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Both groups completed informed consent, the learning pretest, the
instructional material, the practice activity, the JOL assessment, and the
learning posttest under similar conditions. Data were analyzed in SPSS 26
using descriptive statistics and analysis of covariance (ANCOVA). The
learning pretest was controlled as an indicator of baseline knowledge.
Because JOL, judgment bias, and monitoring error were post-task measures,
they had no independent pretests. ANCOVA assumptions, including
homogeneity of variance and regression slopes, were examined before the
main analyses.

Results

The preliminary analyses showed no significant baseline differences between
the groups in age, previous experience with ChatGPT, interest in the
instructional topic, perceived familiarity with the content, or learning pretest
scores. The control and ChatGPT groups obtained pretest means of 9.14 and
9.42, respectively.

Although posttest learning increased in both groups, the difference
between the adjusted learning means of the control group (12.26) and the
ChatGPT group (12.61) was not statistically significant, F(1, 47) = 0.45, p >
.05. In contrast, JOL was significantly higher in the ChatGPT group than in
the control group, F(1, 47) = 18.10, p < .001. Their adjusted JOL means were
77.98 and 66.74, respectively.

The mean positive judgment bias was also higher in the ChatGPT group
(14.28) than in the control group (5.01), indicating greater overestimation of
performance. Furthermore, absolute metacognitive monitoring error was
significantly higher among ChatGPT users, F(1, 47) = 18.80, p < .001. The
adjusted error means were 24.36 for the ChatGPT group and 20.11 for the
control group. Thus, ChatGPT increased perceived learning and confidence
without producing a corresponding significant improvement in actual
achievement.

Homepage: https://itt.cfu.ac.ir/



Homepage: https://itt.cfu.ac.ir/

284 | Journal of Theory and Practice in Teachers Education, 12(22), 2026

Discussion

The findings suggest that ChatGPT functioned more as a cognitive shortcut
than as an effective learning scaffold under the conditions of this study. The
fluent, coherent, and immediate responses generated by ChatGPT may have
served as persuasive external cues, creating a sense of mastery that was not
fully supported by test performance. This pattern can be explained through
the illusion of competence and processing fluency: learners may mistake the
ease of understanding an Al-generated response for their own ability to
retrieve and apply the information independently.

The absence of a significant learning advantage may also be explained by
reduced retrieval effort. Even though participants rewrote ChatGPT's
responses, some of the essential cognitive work of generating, evaluating, and
reconstructing answers may have been transferred to the system. The
metacognitive findings are particularly important because inflated JOL and
reduced monitoring accuracy can distort self-regulated learning decisions,
causing students to stop studying before adequate mastery has been achieved.

Conclusion

Using ChatGPT to answer practice questions did not significantly improve
student teachers' actual learning, but it increased their judgments of learning,
overestimation, and metacognitive monitoring error. Educational
effectiveness therefore depends on how ChatGPT is incorporated into
learning activities. Students should first generate their own answers and then
compare, critique, and revise them using Al. ChatGPT should also provide
prompts, hints, or guiding questions rather than complete final answers.

The findings should be interpreted cautiously because the study involved
two intact classes, a relatively small sample from one university campus, a
single type of learning task, and self-reported judgments of learning. Future
studies should include larger samples, more classes, delayed achievement
tests, and direct indicators of cognitive engagement. Teacher-education
programs should also integrate Al literacy and metacognitive training to
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ensure that generative Al supports active learning rather than replacing it.
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